Heart and lung VEGF mRNA expression in rats with monocrotaline- or hypoxia-induced pulmonary hypertension.
Vascular endothelial growth factor (VEGF) is an endothelial cell-specific mitogen that is upregulated during exposure to hypoxia. In this study, we analyzed heart and lung VEGF mRNA expression and examined pulmonary vascular remodeling as well as myocardial capillary density in two rat models of pulmonary hypertension involving exposure to chronic hypoxia (CH) and treatment with monocrotaline (MCT), respectively. The rats were studied after 0.5, 1, 3, 15, and 30 days of exposure to 10% O2 or 1, 6, and 30 days after a subcutaneous MCT injection (60 mg/kg). Both CH and MCT induced pulmonary hypertension and hypertrophy of the right ventricle (RV) with increased RV weight and atrial natriuretic peptide mRNA expression. VEGF mRNA expression as assessed by Northern blot analysis was potently induced after 12 h of hypoxia in both the right and left ventricles. After prolonged exposure to hypoxia, VEGF mRNA returned to baseline in the left ventricle (LV) but remained increased in the RV, where it peaked after 30 days. In MCT rats, VEGF mRNA was unchanged in the LV but decreased by 50% in the RV and by 90% in the lungs after 30 days. VEGF mRNA remained unchanged in the lungs from CH rats. Pulmonary vascular remodeling was more pronounced in MCT than in CH rats. The number of capillaries per RV myocyte was increased in rats exposed to 30 days of hypoxia, whereas it remained unchanged in MCT rats despite a similar degree of RV hypertrophy. Our results suggest that the sustained increase in VEGF expression in the hypertrophied RV during CH may account for the increased number of capillaries per myocyte. In contrast, reduced VEGF expression in the lungs and RV of MCT rats may aggravate pulmonary vascular remodeling and compromise RV myocardial perfusion.